Periplasmic interaction between two membrane regulatory proteins, ToxR and ToxS, results in signal transduction and transcriptional activation.
ToxR is a transmembrane, DNA-binding protein that can activate transcription of genes encoding cholera toxin (ctxAB). Here we characterize ToxS, a 19 kd transmembrane regulatory protein that interacts with ToxR and stimulates its activity. If a portion of the periplasmic domain of ToxR is deleted, productive interaction with ToxS is abolished. A ToxR-PhoA fusion protein that retains most of the ToxR periplasmic region remains dependent on ToxS for its ToxR activity. ToxS protects this fusion from proteolytic cleavage, suggesting that these two proteins interact within the periplasm. Mutations in a short cytoplasmic domain of ToxR were isolated that disrupt the periplasmic interaction between ToxR and ToxS. This domain is shared by other bacterial transcriptional activators, suggesting that it may play a common role in function of these proteins and in the molecular mechanism of signal transduction.